To the Editor-Streptococcus pneumoniae and Staphylococcus aureus are important pathogens that cause serious and lifethreatening infections in children, as well as in adults. Asymptomatic colonization with these pathogens is also very common. HIV infection has been associated with increased rates of S. aureus and S. pneumoniae carriage and with an increased risk of infections. Recently, in 2 studies in children, a negative correlation for cocolonization with S. aureus and S. pneumoniae was observed, which suggests natural competition between these species for colonization of the nasopharyngeal niche [1, 2] .
McNally et al. [3] recently reported on a cohort study that investigated the correlation between S. pneumoniae and S. aureus in 355 children hospitalized with pneumonia in South Africa. They observed high carriage rates: 48% for pneumococci and 26% for S. aureus. Moreover, they confirmed the results of the 2 previous studies and found a negative correlation between S. pneumoniae and S. aureus carriage in HIV-negative children (odds ratio, 0.22). Surprisingly, they could not confirm the negative association between the 2 pathogens in HIV-positive children, although that group contained twice as many children as the HIV-negative group. Interestingly, these data are in agreement with the results that we recently obtained in a cohort of HIV-infected adults. We studied colonization with S. pneumoniae and S. aureus in 245 HIVinfected adults who were 19-78 years old, and we also found high colonization rates for both pathogens (29% and 17% carriage for S. pneumoniae and S. aureus, respectively) and no interference between the 2 species (data now shown). This is an interesting finding, because it might give us some clues about the underlying mechanism of bacterial competition. McNally et al. [3] hypothesized that reduced immunological pressure by decreased mucosal immunity and low quantitative antibody levels, in combination with increased exposure to respiratory pathogens, may lead to less competition between the 2 pathogens. Although, in principle, differences between HIV-positive and HIV-negative children in exposure to these pathogens may be an explanation for the observed phenomenon, we believe this to be unlikely, because both initial clinical studies [1, 2] , combined with recent in vitro experiments performed by Regev-Yochay et al. [4] , strongly suggest that the interaction reflects the inhibition of S. aureus by S. pneumoniae. In the study by McNally et al., the pneumococcal colonization rate and the serotype distribution were identical in HIV-positive and HIV-negative children, whereas the carriage rate with S. aureus was higher in the HIV-positive group. This suggests that interference was reduced or absent in the latter group of patients. However, because the pneumococcal colonization rate and distribution were not different between groups, we believe that, in HIV-infected patients, a secondary host-related mechanism is altered that is responsible for the reduced inhibition of S. aureus growth. We agree with McNally et al. that an immunological mechanism is plausible. Whether this involves differences in quantitative antibody titers, as the authors suggest, remains questionable, because recent studies have shown that protection against pneumococcal colonization is antibody independent [5, 6] . However, those studies also suggested that protection against S. pneumoniae may depend on CD4 cells. Because these cells are targets of HIV, we hypothesize that CD4 cells themselves might play an important role in the pathway of interaction between S. pneumoniae and S. aureus. Unfortunately, in the study by McNally et al., no correlation between CD4 cell counts and bacterial colonization or interaction was studied. Finally, differences between HIV-positive and -negative children in colonization patterns with other species colonizing the nasopharyngeal niche were not investigated, so interference at that level could not be ruled out and therefore remains possible. For future studies of HIV-infected patients, we therefore suggest monitoring the viral load and CD4 cell count in relation to colonization with S. pneumoniae, S. aureus, and other cocolonizing species. . There was no relationship P p .32 between non-H. influenzae gram-negative organisms and S. aureus carriage, irrespective of HIV status. These data show that the differences in nasopharyngeal carriage rates between HIV-positive and HIVnegative individuals is not confined to interactions with S. pneumoniae, and they highlight the potential of host factors to be mediating the phenomenon.
Because of the study design, CD4 cell counts were not obtained at the time of admission, although white cell counts (WCCs), total lymphocyte counts (TLCs), and viral loads were available from that time. For HIV-positive children, there was no association between TLCs or viral load and the risk of carriage or the interaction between S. aureus or S. pneumoniae carriage. Interestingly, for children with WCCs 1 cells/mL at the time of 9 20 ϫ 10 admission, S. pneumoniae carriage was associated with reduced S. aureus carriage ( ). Whether the ability to mount P p .021 a high WCC is a marker of a better functioning immune system in HIV-positive individuals is unclear, but it might explain why, in this subgroup of HIV-positive children, S. pneumoniae carriage prevented S. aureus infection, and it supports the assertion by Bogaert et al. [1] that host factors play a role. We do, however, believe that antibodies play a crucial role in mediating protection against carriage, notwithstanding the murine data cited by Bogaert et al. In a recent longitudinal family study of nasopharyngeal colonization by S. pneumoniae, we were able to show that high serum levels of IgG specific for capsular polysaccharide protected adults from acquiring pneumococcal carriage [3] . This information, together with the observation that HIV-positive children mount qualitatively and quantitatively poorer responses to vaccines that contain pneumococcal capsular polysaccharides, supports our hypothesis [4] .
